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Introduction
In 1990, the World Health Organization revised its comprehensive Cancer Pain Relief and Palliative Care report to include palliative care. 1 Since then, strides have been made worldwide in providing patients with cancer access to palliative care, and professional medi-cal organizations have recommended early palliation for patients with advanced cancer. [2] [3] [4] [5] [6] [7] However, access and the dissemination of palliative care advances to the 40% to 60% of the global population who live in rural areas have been limited. 8 Although persons with cancer are more likely than those with other, nononcological, progressive, and lifelimiting illnesses to receive palliative care, those with cancer living in rural communities continue to be underserved. 9 The limited focus on palliative care in the rural setting is evident in the lack of guidance by national organizations to address the unique challenges and barriers faced by these patients and health care professionals. 10 Clinical guidelines on quality palliative care from the National Consensus Project do not contain the term rural nor do they address how these standards should be applied in rural settings. 11 Not only must performance indicators of palliative care need to be modified, but the reality is that many rural health care facilities do not have access to any type of specialty oncology or palliative care resources. 10 Thus, the purpose of this paper is to synthesize empirical evidence, much of which has focused on persons with cancer, to describe the current practice and state of research relating to palliative care in the rural setting, and to identify important gaps for future research.
Methods
We conducted a systematic review of 2 large databases from January 1990 to February 2014. The search revealed 248 relevant articles and we identified an additional 59 articles through networking and a hand search of reference lists. We screened titles and abstracts of 307 articles and assessed the full text (focused on methodology sections to identify original research) of 225 articles. Thirty-nine articles met the inclusion criteria of being a research study or systematic review and had a rural focus. Papers meeting the inclusion criteria were included regardless of study quality so we could obtain the broadest possible representation of the state of research.
Articles were grouped into 7 categories and 1 or 2 authors reviewed and synthesized each category. Studies reports represented the United States (n = 13), Australia (n = 7), Canada (n = 4), Africa (n = 2), Sweden (n = 1), and India (n = 1). Category definitions and summaries of the studies are described in Tables 1 and 2. 12-49
Intervention Studies
Four papers representing 2 randomized controlled trials (RCTs) were identified. [12] [13] [14] [15] Both RCTs offered early palliative care approaches to patients with advanced cancer and their family caregivers using a telehealth/ telephonic intervention. The settings, which were rural New Hampshire and Vermont outpatient cancer clinics that included a US Veterans Affairs Medical Center, were the same for both studies. 12, 13 Each study generated separate papers focused on patient or caregiver outcomes. [12] [13] [14] [15] Positive patient quality of life (QOL), depression and survival and positive caregiver outcomes were reported. 12, 13, 15 
Needs Assessment
Two US studies focused on needs assessments and the development of rural palliative care. 16 , 17 Ceronsky et al 17 focused on palliative care quality practices and utilized a learning collaborative methodology to assist communities to establish and strengthen palliative care capacity in rural Minnesota. A program-development evaluation survey assessed the benefits of the Minnesota Rural Palliative Care Initiative and satisfaction with participation. 17 All the program components were rated well and an increase was seen in participant knowledge of pain management and goals of care discussions. 17 Fink et al 16 used an investigator-developed needs assessment instrument to determine awareness, knowledge, barriers, and access to resources of palliative care services in 236 Rocky Mountain-area rural hospitals. They found that 99% of health care professionals were familiar with the palliative care concept, 76% had a contract with a local hospice organization, 72% participated in a program to promote advancecare planning, 56% had access to palliative care resources, and 72% had palliative care education offered in the past year.
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Program Planning
Three studies addressed program planning for rural palliative care services and programs; 2 were conducted in Australia and 1 in Canada. [18] [19] [20] The Australian studies found that palliative care had moved from being marginalized to a key component of rural health care delivery. 18, 19 Blackford and Street 18 developed and evaluated the effectiveness of a model to improve advance-care planning in the community setting. Their model consisted of 5 domains: servicelevel governance, advance-care planning education, advance-care planning documentation, community engagement, and quality processes. 18 They found that an advance-care planning model is feasible in the rural community and should focus on advance-care planning conversations and involve families rather than just advance-care planning completion rates. 18 Phillips et al 19 evaluated the applicability of the Predisposing, Reinforcing, Enabling, Causes in, Educational Diagnosis and Evaluation (PRECEDE) and Policy, Regulatory, Organizational Constructs in Educational and Environmental Development (PROCEED) model in the development of targeted, nursing-led chronic illness interventions. They studied an aging population with rural, unmet palliative care needs and a disadvantaged urban community at high risk for cardiovascular dis- ease. 19 They suggested the PRECEDE-PROCEED model could be used to guide nursing-led interventions in existing health care environments. 19 Watanabe et al 20 evaluated the feasibility of videoconferencing to provide specialist palliative care, radiotherapy consultations, and to explore symptoms in rural Canadian persons with cancer. They found videoconferencing to be feasible, suggested that its use may improve symptoms and result in cost savings, as well as increase satisfaction for patients, families, and health care professionals.
20
Program Evaluation
Three Australian studies and 1 Zambian study evaluated various, rural, palliative care delivery approaches.
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Hatton et al 21 21 Barriers comprised inequity in community palliative care support and access to ambulatory and home services for patients with cancer compared with those without cancer, but with no formal system for after-hours home nursing support, and lack of dedicated palliative care beds. 21 Two studies evaluated technological support for palliative care in rural areas. 22, 23 Wilkes et al 22 evaluated an after-hours, nurse-driven telephone support service and found that its availability reduced isolation for families caring for rural palliative care patients at home. Physicians and nurses were satisfied with its accessibility because they believed it decreased rehospitalization rates for seriously ill patients. 22 Bensink et al 23 researched the acceptability of video telephone services to pediatric patients in regional and remote areas. This study team attempted 2 RCTs with this patient population; however, due to ethical constraints (eg, family reluctance to participate, patients too sick to participate) and technological issues (eg, blurred video, internet connection problems) the RCTs were not fully carried out. 23 They suggested future research might include integration of a videotelephony model at the time of diagnosis with a life-threatening illness, rather than at the time of palliative care. 23 One study evaluated a synergistic, multipronged palliative care initiative in Zambia, a country with a high HIV prevalence rate and poor access to care. 24 Eight hospices and palliative care organizations in poor and rural areas were partially funded for 2 years, and an extensive training program of staff was ini- tiated. 24 A mixed-method analysis of outcome was conducted and determined that the palliative care environment in Zambia was strengthened with this approach. 24 Funding enabled agencies to expand their services, more reliably offer morphine, provide gas for transportation, and support patient caregivers. 24 Training enhanced staff confidence in caring for very ill and dying patients and their families, and raised competence and confidence rates were sustained 2 years later.
24 However, once funding ended, services had to be curtailed, which led to the determination that the need for sustainable, long-term funding is essential to maintain success.
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Education
Six studies evaluated palliative care services and education in rural patient settings. [25] [26] [27] [28] [29] [30] One study used a retrospective design and a control group. 25 The studies used various education methods (didactic or experiential) and time allocation (half-day to multiple days). [25] [26] [27] [28] [29] [30] One study developed training methods by assessing the needs of staff and another tailored the training to specific patient symptoms (eg, pain, constipation, dyspnea, delirium). 27, 30 Training resulted in enhanced knowledge, and changes to the palliative program, including initiation of a palliative care team, increased hospice utilization, improved staff attitudes, and improved confidence in providing care. [25] [26] [27] [28] Most educational programs were low cost but yielded significant changes in study outcomes.
Financial
Eight studies analyzed financial data from rural-area palliative care programs: 4 were conducted in the United States, and 1 each in Canada, South Africa, Australia, and India. [31] [32] [33] [34] [35] [36] [37] [38] Smith et al 31 conducted preand post-financial analyses of the Rural Cancer Outreach Program (RCOP) in 3 clinics that served 3 to 5 counties in Virginia. Chart audits were performed after 3 years of operation (post-RCOP) and results were compared with the 2 years preceding the study (pre-RCOP). 31 Outcome measures included costs (estimated reimbursement from all sources), revenues, contribution margins, and profit (or loss) of the program. 31 RCOP generated at least $1 million in profit for the rural hospital, even while expanding cancer and palliative services, and reduced the net cost per patient by about 40% due to better coordination. 31 RCOP was deemed profitable for the rural hospitals, revenue-neutral for the academic centers (a marked increase in referrals, including 9% in nononcological cases, from the rural areas was offset by the poor payer mix, which included uninsured and underinsured patients), and cost saving for society; it has also continued for 25 years. 31 Cassel et al 34 performed an analysis of the Rappahannock Rural Palliative Care Program located in a 5-county rural farming and seacoast area in northern Virginia. This study collected data from consultations, physician billing, and receipts, and the researchers calculated hospital charges for patients treated with concurrent palliative care. 34 Klinger et al 35 analyzed resource utilization and costs of the Niagara West End-of-Life Care Project during a 15-month period in rural Ontario, Canada. The project was a success because hospital costs decreased by more than $400 per day when palliative care was involved, the in-hospital death rate decreased, and hospice discharges increased. 35 The net effect was a sustainable program with $80,000 to $130,000 savings per year (although this number does not include avoided rehospitalizations). 35 Uys et al 33 conducted a 3-month, multisite, homebased care project providing palliative care for South African patients with AIDS living in underserved areas. Evaluation of costs included setup (training, equipment and planning), cost per home-based care site, home-based care operating cost (total and average per patient), and average hospital inpatient, hospital outpatient, and primary care clinic costs per participating patient. 33 It was not clear whether home-based care added services or was a cost-effective substitute for hospital services. 33 Bradford et al 36 conducted a cost-minimization analysis to determine the cost of a home telehealth consultation for pediatric palliative care patients compared with costs of either a face-to-face consultation at a hospital or a home visit from a palliative care service. The cost for the home telehealth consultation was cheaper than the other 2 options because the telehealth option required no travel (which substantially increased costs). 36 For families living in rural areas who must sometimes travel long distances to get to a hospital, video consultation can help ensure equity in access to quality palliative care. 36 Two studies from the same team -one focusing on India and the other in the United States -focused on the economic impact of a terminal illness and the feasibility of training caregivers as a means of stemming illness-related poverty. 37, 38 The pilot study conducted in India found that patients were forced to give up work as a result of their illness and, in the majority of families, caregivers had to change their work habits and many had to sell assets. 38 Most families indicated that a trained caregiver would have reduced or prevented some of the household's illness-related change, and most caregivers said they would be interested in becoming a trained caregiver. 38 The second paper proposed a strategy that would simultaneously mitigate household financial pressure as a result of illness as well as train caregivers to provide care that would in turn address the workforce talent shortage. 37 
Systematic Reviews
Eleven papers were systematic reviews (see Table 2 ). [39] [40] [41] [42] [43] [44] [45] [46] [47] [48] [49] Six of the reviews directly assessed palliative care in rural settings, and 5 assessed some aspect of rural palliative care, though this was not specifically part of the study purposes. [39] [40] [41] [42] [43] [44] [45] [46] [47] [48] [49] Robinson et al 50 identified and evaluated 79 studies to ascertain the strength of evidence available to inform public policy and guidelines and identify direction for future research. Identified studies were grouped into 3 categories: patient and caregiver perspectives (n = 24), professional attitudes, knowledge, and practice issues (n = 28), and health care services (n = 27). 50 Our review of these studies concluded that little is known about experiences of rural patients and their caregivers because only 6 of the 24 studies directly assessed these perspectives. In addition, a need exists to better operationalize how palliative care specialists should integrate with rural primary care physicians. We also concluded that the medical literature is eclectic and lacks focused and sustained programs of research that specifically focus on developing and testing models of palliative care delivery in the rural setting.
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Discussion
When death is imminent, no second chance exists to improve the quality of care for the patient and family. 51 Nationally, a significant increase has been seen in palliative care programs attempting to "get it right the first time"; however, rural areas still have limited palliative services, thus resulting in an important disparity for seriously ill patients with cancer and those without cancer.
9 Nevertheless, as is evident from this review, through community support, academic support and partnerships, telehealth, community advisers, and other creative strategies, providing expert care to seriously ill patients may be feasible, even in the most remote locations. Such success occurs not by bringing the patient to the urban experts, but by bringing palliative care expertise to the patient and/or ensuring that palliative care support becomes imbedded into the fabric of the rural community. 17, 18, 21, 24 Tailoring studies and methods to the unique aspects of a rural community likely resulted in most studies using a quality-improvement design because the primary goal of the initiative was to improve care in a particular area or system rather than for the purpose of creating generalizable knowledge.
We acknowledge that publication bias is a limitation in our review, and we are aware of many unpublished examples of the successful integration of palliative care into rural communities. For example, 10 years ago, the Center to Advance Palliative Care, the National Hospice and Palliative Care Organization, and the National Rural Health Association partnered to compile Providing Hospice and Palliative Care in Rural and Frontier Areas, a comprehensive toolkit with exemplars of rural palliative care programs. 52 Key informants from 31 programs were interviewed, representing 5 rural regions across the United States.
52 Yet, our literature search yielded few added information about their programs since that monograph was published.
52 Nonetheless, the body of published work that we reviewed has yielded a number of important pearls and lessons.
The first of the 2 RCTs, which used a telehealth/ telephonic approach in patients newly diagnosed with advanced cancer, was also the first RCT to demonstrate the benefits of palliative care in any locale compared with usual cancer care. 12 Despite the positive rates of patient QOL, mood, and survival outcomes in the first RCT and positive care giver outcomes in the subsequent RCT, the results are difficult to generalize due to the racial/ethnic homogeneity of the study participants. 15 Quality-improvement efforts have also demonstrated positive results in rural settings. In the Minnesota Rural Palliative Care Initiative, a needs assessment was combined with an active quality improvement project. 17 These rural communities identified diverse community resources and a strong commitment to developing palliative care programs. 17 Although palliative specialists were commonly not available, hospice programs were identified as a primary resource for enhancing clinical knowledge. 17 Improving processes of care was an identified need and teams worked across settings to meet quality guidelines. 17 One finding in this review is that the community is pivotal to any future plans for developing primary palliative care services in the rural area. This includes enhancing education within the community so that primary care clinicians may have the knowledge to integrate 24-hour palliative care access in the rural area to all patients with life-threatening illness, not only patients with cancer. Educational offerings for rural practitioners may be web-based or onsite intensives. Partnering with local hospices to assist with palliative care education for clinicians may be helpful because the ability of rural health care professionals to travel to conferences can be a barrier due to lack of time and insufficient workload relief. 9 Cancer Care Manitoba maintains a website (www.cancercare.mb.ca) describing its long-standing Community Cancer Program Network. According to its website, the Community Cancer Program Network, in partnership with regional health authorities, has helped rural patients outside of Winnipeg, Canada, receive oncology care close to home in 1 of 15 community cancer programs.
A primary palliative care model geared toward the rural setting might include the provision of palliative care through an existing home nursing-care agency, interdisciplinary team involvement as needed, difficult case review with access to tertiary palliative care ser-vices through videoconferencing, a formal assessment of existing resources, and subsequent outcomes evaluation. Of interest, in the rural Virginia Cancer/Palliative Outreach Program, educating rural health care professionals was a compelling reason for the retention of health staff. 53 In addition, strategic alliances between rural health care professionals and academic centers made access to up-to-date consultations, telehealth, and experts easier.
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Limited studies, many of which have focused on rural cancer programs, have documented the cost savings/avoidance of employing palliative care services in rural areas. 54, 55 This body of work suggests that the impact of palliative care on health care costs and services is similar for both rural and urban populations. 54, 55 For example, the $400/day savings observed in the rural Virginia study is very similar to the $279 to $374/ day savings observed in contemporary, urban hospital studies. 54 Furthermore, the increased use of home hospice always follows palliative care consultations 55 ; the only concern may be that reduced occupancy may stress rural hospitals, especially if they cannot maintain a census of adequately insured patients. Palliative care may also positively impact household economics in rural and urban settings by keeping the patient and family caregivers economically productive, requiring less need for travel and time off from work. 54, 55 The 11 systematic reviews addressed some component of rural palliative care (either alone or combined with urban studies), but the purposes, quality, and methodological rigor considerably varied among them. Thus, any direct comparison, compilation, and formal ratings of evidence strength among the reviews were problematic. Nevertheless, a few common themes were noted:
• Small and insufficient literature base to guide palliative care policy development in rural areas • Geographical distance and lack of access to palliative care specialists limit the integration of quality palliative and end-of-life care in rural health care settings • Stakeholder perspectives and "on-the-ground" involvement are essential to incorporating palliative care services to rural settings that are more dissimilar than homogeneous • Policy and delivery models of rural palliative care have yet to be fully developed and tested • Although promising, emerging telehealth and ehealth methods need further testing, with emphases on improving health technology, connectivity, and competencies of rural health care professionals Notable gaps in these reviews included assessments of symptom management practices in rural settings and palliative care for specific illness subtypes.
Use of telehealth strategies was prominent as a way to bring palliative support to patients. This technology is ushering in a new era of medicine in which health care will move toward becoming a commodity among others that people can access from their home or mobile devices. 56 It is powerful and will entail rethinking the core of medicine, namely the doctor-patient relationship. Its decentralized and electronically mediated nature and the likelihood of scaling up due to its convenience (thus driving greater use) is likely to make quality control and transparent accountability both more challenging and easier. 57 The types of medical errors that can occur while using mobile health technologies will morph, and methods for reducing medical errors must be revised to keep up. The roles of family caregivers and local unskilled, semi-skilled, and professional providers and distance providers will all change, entailing adjustments to credentialing and maintenance of professional certification. 58 The economics of care delivery and the form of reimbursement will likely change, requiring revised models for billing and insurance. Emerging new issues that can scarcely be predicted will require assessment of concomitant regulatory issues. 59 Policymakers will need to keep a close eye on telehealth to keep pace with its rapid development. Given the ability of integrated care-delivery networks to increase access to high-quality, personcentered care, the time is now to develop and evaluate comprehensive models of telemedicine that include standardized telephone support, use of peripherals to assess vital signs and oxygenation status, and video care to assess and interact with patients who are in a place of crisis. 56, 60 These models warrant rigorous testing and attention to the unique challenges and needs faced by patients in rural areas. 56, 60 Other successful initiatives to expand palliative care expertise in low-resource and rural areas have included community partnerships and training local community clinicians, community health advisers, community health workers, and communication, behavioral health, and palliative care specialists. 10, 61 These initiatives can be time intensive due to the time and need for developing relationships with the cultural leaders and within the norms of the community. 10, 61 However, attempting to skip this critical step could result in efforts not relevant to or not embraced by community members. Regardless of the strategies employed, expanding palliative care into rural areas will take explicit planning and multicomponent, unique strategies.
Conclusions
Research has informed the development of professional guidelines and integration of the principles of palliation into oncology care, from the time of diagnosis to end of life among patients with curable cancers, highsymptom burden, and metastatic disease alike. However, the rural setting has created a barrier for these advances to reach patients not located near specialty centers. This global issue has been recognized and efforts are being initiated to discover novel strategies to ensure that high-quality palliative and end-of-life care can reach those living in rural communities.
Telehealth, community health workers, specialists trained in various health care fields, and other volunteers trained in the approaches of palliative care have shown promise in bringing complex comfort strategies to many remote regions of the world. In addition, the ability to educate all of the health care professionals working in rural settings presents challenges that are surmountable. Organized efforts do exist for bringing palliative care skills to rural health clinicians and care settings. Shortages of palliative care specialists are a reality, even in urban areas. Hence, every clinician should have a basic set of primary palliative care skills of communication, advance care planning, and symptom control to ensure high-quality care for all persons with cancer and their families.
